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HIGHLIGHT

“We now have evidence to support the claim that exercise is
related to positive mental health as indicated by relief in
symptoms of depression and an xiety.”

A NOTE FROM THEEDITOR S

Mental health as discussed in this paper by Dr. Daniel Landers, a leading authority on this
topic, focuses on conditions sometimes considered tdlliess states (i.e.pathological
depression) awell asconditions that limitwellness orquality of life (i.e., anxiety, low self-
esteem). To aid the reader, some basic terms used in this paper are outlinedadxethe
below.

Definitions

Acute. Acute refers to something that occurs at a specific time often for a relaskely
duration. For example, acute exercise refers to a bout of exercise done at a specific time for a
specific amount of time. Acute anxiety is anxiety tlexists in a person in response to a
specific event (same as state anxiety).

Anxiety. Anxiety is a form of negative self-appraisal characterized by worry, self-doubt, and
apprehension.

Chronic. Chronic refers to something thaersists for a relatively longeriod of time.
Chronic depression, for example, would be depression I#s#$ along time. A chronic
exerciser is someone who does exercise on a regular basis.

Depression.Depression is a state of being associavét feelings of hopelessness or a sense
of defeat. Peoplevith depression often fedidown” or “blue” even when circumstances
would dictate otherwise. All people fettllepressed” atimes,but a“depressed” person
feels this way much of the time.

Clinical depression. This is depression (see definition) thaersists for a relativeljjong
period of time or becomes so severe that a person needs special help titbageey-to-day
affairs.

Meta-analysis. A type of statistical analysis that researchers usemi@ke sense omany
different research studies done on the same topic. By analyzing findings fromdifimgnt
studies,conclusions can be drawn concerning thsults of all studies consideradgether.

Both unpublished and published studies can be included in this type of analysis.



Positive mood. Positive self-assessments associatét feelings of vigor, happinessnd/or

other positive feelings of well-being.

State anxiety. State anxiety is anxiety present in very specific situations. For exastpte,

sports anxiety is present when a person is anxious in a specific sports situation even if the
person is not generally anxious.

Trait anxiety. Trait anxiety is thdevel of anxiety present in a person on a regular basis. A
person with high trait anxiety is anxious much of the time whiteson low in traitanxiety

tends to be anxious less often and in fewer situations.

Me ntal Health Benefits of Physical Activity

Reduced anxiety
» Best results with “aerobic exercise”
= Best after weeks of regular exercise
= Best benefits to those who are low fit to begin with
» Best benefits for those high in anxiety to begin with

Reduced depression
= Best after weeks of regular exercise
» Best when done several times a week
= Best with more vigorous exercise
= Best for those who are more depressed (heeds more research)

Benefits (anxiety and depression) similar to those for other treatments
Activity associated with positive self-esteem
Activity associated with restful sleep

Activity associated with ability to respond to stress

For some timenow, it has beencommon knowledgehat exercise is good foone’'s
physical health. It has only been in recent years, however, that it has become commonplace to
read in magazines and healtlewsletters that exercise can also be of valupromoting
sound mental health. Although this optimistic appraisal has attracted a great deal of attention,
the scientific community has been much more cautious in offering suchblanket
endorsement. Consider thentative conclusions from th8urgeon General’'s Report on
Physical Activity and HealthRCPFS Research Digest996) that “physical activity appears
to relieve symptoms of depression and anxiety and impme®d” and that“regular
physical activity may reduce the risk of developing depressitihpugh further research is
needed on this topic.”



The use of carefully chosewords, such as“appears to” and “may” illustrate the
caution that people in the scientific community have when it comes to claiming nhesath
benefits derived from exercise. Part of f@blem in interpreting the scientific literature is
that there are over 100 scientific studies dealing with exercise and depression or exercise and
anxiety and not all of these studies show statistically significant benefits with exercise training.
The paucity of clinical trial studies and the fact thatnaixed bag” of significant and
nonsignificant findings exists makes it difficult for scientists to give a strong endorsement for
the positive influence of exercise on mental health. There is no doubt that the hesithl
area needs more clinical trial studies. This would be particularly useful in determining if
exercise “causes” improvements variables associatedith sound mental healti-However,
until these clinical trial studies materialize, therestif much that can be done sirengthen
statements made about exercise and mental health.

What evidence would prompt some scientistsstiick their necksout” in favor of more
definitive statements? One reason for greater optimism is the recent appearance of
guantitative reviews (i.e., meta-analyses) of the literature on a number of mental health topics.
Thesereviewsdiffer in severalwaysfrom the traditional narrativeeviews. A neta-analysis
allowsfor a summary of results across studies. By includiigoublished andunpublished
studies and combining their results, statistical power is increased. Another advantesjegof
this type of review process is that a clearly defined sequence of steps is followéttlanidd
in the final report so that anyone can replicate the studie®. additional advantagethat
meta-analysis has over other types reliews include: (a) the use of @uantification
technique thagives an objective estimate of theagnitude of the exercise treatment effect;
and (b)its ability to examine potential moderatingariables to determine if theinfluence
exercise-mental health relationships. Given these advantages, thiswikhpieicus primarily
on results derived from large-scale meta-analytic reviews.

AN XIETY REDUCT ION FOLLOWIN G EXERCISE

It is estimated that in the United Statgsproximately 7.3% of the adult populatidras an
anxiety disorder that necessitates sdioren of treatment (Regier etl.,, 1988). In addition,
stress-related emotions, such as anxiety, @mmon among healthy individuals (Cohen,
Tyrell, & Smith, 1991). The current interest in prevention has heightened interest in exercise
as an alternative or adjunct to traditional interventions suchpsyehotherapy ordrug
therapies.

Anxiety is associatedvith the emergence of a negative form of cognitive appraisal
typified by worry, self-doubt, and apprehension. According to Lazarus and Cohen (1977), it
usually arises “...in the face ofemands that tax or exceed the resources ofyiseemor ...
demands to which there are no readily available or automatic adapsipenses”(p. 109).
Anxiety is a cognitivephenomenon and igsually measured by questionnaire instruments.
These questionnaires are sometimes accompanied by physiological measures that are
associated with heightened arousal/anxiety (e.g., heartbiated pressure, skinonductance,
muscle tension). A common distinction ithis literature is between state and trait
guestionnaire measures of anxiety. Trait anxiety is the general predispositioesgond
across many situations with hidévels of anxiety. State anxiety, on the other handmisch
more specific and refers to the person’s anxiety at a particular moment. Altffore”
and “state” aspects of anxiety are conceptuadlistinct, the availableperational measures
show aconsiderable amount of overlap among thesbcomponents of anxiety (Smith,
1989).



For meta-analytiaeviews ofthis topic, the inclusion criterion has been that only studies
examining anxiety measures before and after either acute or chronic exerciséeeave
included in thereview. Studieswith experiment-imposed psychosocistressorsduring the
postexercise period have not been included since this vwamuitbund the effects of exercise
with the effects of stressors (e.g., Stoop color-wtast, active physicalperformance). The
meta-analysis by Schlicht (1994however, included some stress-reactivity studies and
therefore was not interpretable.

Landers and Petruzzello (1994) examinbeé results of 27 narrativeeviewsthat had
been conductedetween1960 and 1991 and founthat in 81% of them the authors had
concluded that physical activity/fithess was related to anxiety reduction following exercise and
there was little or no conflicting data presented in theseviews.For the other 19%, the
authors had concluded that most of the findings were supportive of exercise being related to a
reduction in anxiety, but theneere somedivergent results. None of these narratrexiews
concluded that there was no relationship.

There have been six meta-analyses examining the relationship between exercise and
anxiety reduction (Calfas & Taylor, 1994; Kugler, Seelback, & Kriskemper, 1l9%9dders
& Petruzzello, 1994; Long & vaBtavel,1995; McDonald & Hodgdon, 1991; Petruzzello,
Landers, Hatfield, Kubitz, & Salazat991). These meta-analyses ranged from 159 studies
(Landers & Petruzzello, 1994; Petruzzello et al., 1991) to five studies (Calfas & Th94)
reviewed. All six of these meta-analysdesind that across all studies examined, exercise was
significantly related to a reduction in anxiety. These effects ranged fremall” to
“moderate” in size and were consistent fait, stateand psychophysiological measures of
anxiety. The vast majority of the narrative reviews and all of the meta-analytic reviews support
the conclusion that across studies published betvi®&® and 1995 there is a alinto
moderate relationship showing that both acute and chronic exercise reduces anxiety. This
reduction occurs forall types of subjects, regardless of the measures of anxietyg
employed (i.e., state,trait or psychophysiological), the intensity or the duration of the
exercise, the type of exercise paradigm (i.e., acute or chronic), and the scientific quality of the
studies. Another meta-analysis (Kelley & Trai95) of 35clinical trial studies involving
1,076 subjects has confirmed the psychophysiological findings in showiall (/-3 mm
Hg), but statistically significant, postexercise reductions for both systolic and didsimdid
pressure among normal normotensive adults.



In addition to these general effects, some of these meta-analyses (Landers & Petruzzello,
1994; Petruzzello edl., 1991) that examined more studies and therefore had rfiodings
to considerwere able toidentify several variables thataderated the relationship between
exercise and anxiety reduction. Compared to the overall conclusion abted, which is
based on hundreds of studies involving thousands of subjects, the findings foodlegating
variables are based on a much smaller database. More research, therefore, is warranted to
examine further the conclusions derived from the following moderating variableandtae
analyses show that the larger effects of exercise on anxiety reduction are shown when: (a) the
exercise is‘aerobic” (e.g., running,swimming, cycling) as opposed to nonaerobic (e.g.,
handball, strength-flexibility training), (b) the length of the aerobic training program is at
least 10 weekand preferably greater than Mgeeks,and (c) subjects have initially lower
levels of fithess or higher levels of anxiety. The “higher levels of anxiety” incladesnary
(Kugler et al., 1994) and panic disorder patients (Meyer, Broocks, Hillmer-VBgaljelow,
& Ruther, 1997). In addition, there is limited evideneghich suggests that thanxiety
reduction is not an artifacdue more to the cessation of a potentially threatenaugvity
than to the exercisself” (Petruzzello, 1995, p. 109), and the time course for postexercise
anxiety reduction is somewhere between four to six hours before anxiety retupre-to
exerciselevels (Landers & Petruzzellol994). ltalso appears thalthough exercisaliffers
from no treatment control groups, it is usually not shown to differ from other kraowiety-
reducing treatments (e.g., relaxation training). The finding that exercise can produce an
anxiety reduction similar in magnitude to ottrmmmonly employed anxiety treatments is
noteworthy since exercise can be consideredeadt asgood asthese techniques, but in
addition, it has many other physical benefits.

EXERCISE AND D EPRESSION

Depression is a prevalent problem in today’s soci€nical depression affects 2-5% of
Americans each year (Kesslerat, 1994) and it isestimated that patients sufferirfgom
clinical depression make up 6-8% of general medical practices (Katon & SchullS&xg).
Depression is also costly to the health care system in that depressed indiadnabslly
spend 1.5 times more on health care than nondeprésdedduals, and those beingeated
with antidepressants spend three times more on outpatient phacwstsythan those not on
drug therapy (Simon, VonKorff, &Barlow, 1995). Thesecosts have led tdncreased
governmental pressure to reduce health care costs in America. If availableffaative,
alternative low-cost therapies that do not have negative side effects needroolgorated
into treatment plans. Exercise has bgemposed as amlternative or adjunct tamore
traditional approaches for treating depression (Hales & Travis, 1987; Martinsen, 1987, 1990).



The research on exercise and depression has a long history of investigators (Franz &
Hamilton, 1905; Vaux,1926) suggesting a relationshipetween exercise andecreased
depression. Since the early 1900s, there have been over 100 studies examining this
relationship, and many narrativeviews onthis topic have also beetbnducted. During the
1990s there have been at least five meta-analytic reviews (Craft, 1997; Calfas & Tagir,

Kugler etal., 1994; McDonald & Hodgdon, 1991; North, McCullagh, & Tra§90) that

have examined studies ranging from as few as nine (Calfas & Taylor, 1994) to as many as 80
(North et al., 1990). Across these five meta-analytic reviews, the results consistentlyhahow
both acute and chronic exercise are related to a significant reduction in deprd@$sien.
effects are generally “moderate” in magnitude (i.e., larger tharatixéety-reducing effects

noted earlier) and occur for subjects wheere classified asnondepressed, clinically
depressed, or mentally ill. The findings indicate that the antidepressant effenteafise
begins as early as the first session of exercise and pdreipdmd the end of the exercise
program (Craft, 1997; North et al., 1990). These effects are also consistent acragsnage,
exercise group size, and type of depression inventory.

Exercise was shown to produce larger antidepressant effects when: (a) the exercise training
program was longer than nine weeks and inwlved more sessions (Craft,1997; North et al., 1990);
(b) exercise was of longer duration, higher intensity, and performed a greater number of days per
week (Craft,1997); and (c) subjects were classified as medical rehabilitation patients (North et al.,
1991) and, based on questionnaire instruments, were classified as moderatelyseverely depressed
compared to mildlyfmoderately depressed (Craft,1997). The latter effect is limited since only one
study used individuals who were classified as sewerely depressed and only two studies used
individuals who were classified as moderately to severely depressed. Although limited at this time,
this finding calls into question the conclusions of seweral narrative reviews (Gleser & Mendelberg,
1990; Martinsen, 1987, 1993, 1994), which indicate that exercise has antdepressant effects only
for those who are intially mild to moderately depressed.

The meta-analyses are inconsistent whemparing exercise to the more traditional
treatments for depression, such as psychotherapy and behavioral interventions (e.g.,
relaxation, meditation), and this may be related to the types of sulgecdoyed. In
examining all types of subjects, North et @990) foundthat exercise decrease@pression
more than relaxation training or engaging in enjoyaduvities,but did not produce effects
that were different from psychotherapyCraft (1997), using only clinicallydepressed
subjects,found that exerciseproduced the same effects as psychotheragyehavioral
interventions, and social contact. Exercise used in combination with individyahotherapy
or exercise togethewith drug therapy producedhe largest effects; however, thesHects
were not significantly different from the effect produced by exercise alone (Craft, 1997).

That exercise is at least as effective as more traditional therapies is encouraging, especially
considering the time and cost involved with treatments like psychotherapy. Exercise may be a
positive adjunct for the treatment of depression since exercise provides addhimedsth
benefits (e.g., increase in muscle tone and decreased incidence of heart diseasesdanp
that behavioral interventions do not. Thus, since exercise is cost effective, has pesitihe
benefits, and is effective in alleviating depression, it is a viable adjunct or alternativento
of the more traditional therapies. Future research also needs to examine the possibility of
systematically lowering antidepressant medication dosadpe concurrently supplementing
treatment with exercise.



OTHER VARIABLES ASSOCIATED WITH MENTAL
HEALTH

Positive mood.The Surgeon General's Report also mentions the possibility of exercise
improving mood. Unfortunately the area of increased positived as a result of acute and
chronic exercise has only recently been investigated and therefore there are no meta-analytic
reviews in this area. Many investigators are currently examining this subject and many of the
preliminary results have beamncouraging. It remains to keeen if the additive effects of

these studiewill result in conclusions that are ascouraging ashe relationship between
exercise and the alleviation of negative mood states like anxiety and depression.

Se If-e stee m .Related to the area of positive mood states is the area of physical activity and
self-esteem. Although narrative reviews exist in the area of physical activitgrarahcement

of self-esteem, there are currently four meta-analgigews onthis topic (Calfas &Taylor,

1994; Gruber, 1986; McDonald & Hodgdon, 1991; Spence, Poon, & Di@R7). The
number of studies in these meta-analyses ranged from 10 studies (Calfas & T89%r,to

51 studies (Spence at., 1997). All four of thereviewsfound that physical activity/exercise
brought aboutsmall, but statistically significant, increases in physical self-concept or self-
esteem. These effects generalized across gender and age groupsaphkring self-esteem
scores in children, Gruber (1986) found that aerobic fitness produced much larger effects on
self-esteem scores than other types of physical educeléss activities (e.glearning sports

skills or perceptual-motor skills). Gruber (1986) also found that the effect of physical activity
was larger for handicapped compared to nonhandicapped children.

Restful sleep.Another area associatedith positive mental health is theelationship
between exercise and restful sleep. Two meta-analyses havectedacted onthis topic
(Kubitz, Landers, Petruzzello, & Harn996; O’'Connor &Youngstedt,1995). The studies
reviewed haverimarily examined sleep duration and total sleep timavels as measures
derived from electroencephalographic (EE&&}ivity while subjects are in various stages of
sleep. Operationally, sleep researchers have predicted that sleep duration, total sleep time, and
the amount of high amplitudeslow waveEEG activity would behigher in physically fit
individuals than those who are unfit (i.e., chronic effect) and higher on nfghtsving
exercise (i.e., acute effect). This prediction is based orfdbepensatory” position, which
posits that “fatiguing daytime activity (e.g., exercise) woulgrobably result in a
compensatory increase in the need for and depth of nightsieep,thereby facilitating
recuperative, restorative and/or energy conservation processes” (Kubitz et al., p. 278).

The sleep meta-analyses ByConnor andYoungstedt (1995) and Kubitz at. (1996)
show support for this prediction. Bothviewsshow that exercise significantly increases total
sleep time and aerobic exercise decreases rapid eye movement (REM) sleep. REM sleep is a
paradoxical form in that it is a deep sleep, but it is not as restful as slow wave sleep (i.e., stages
3 and 4 sleep). Kubitz et al1996) foundthat acute and chronic exercigasrelated to an
increase inslow wavesleep and total slegjime, butwasalso related to a decrease in sleep
onset latency and REM sleep. These findings supportctmpensatory position in that
trained subjects and those engaging in an acute bout of exexnteo sleepmnore quickly,
slept longer, and had a more restful sleep than untrained subjects or sultjectid not
exercise. There were moderating variables influencing these results. Exercise baghdise
impact on sleep when: (a) the individuals were female,fipwr older; (b) the exercise was
longer in duration; and (c) the exercise was completed earlier in the day (Kubitz et al., 1996).



SUMMARY

The research literature suggests that for many variables there is now ample evidence that a
definite relationship exists between exercise and improved mental health. phigicsilarly

evident in the case of meduction of anxiety and depression. For thasgcs, there is now
considerable evidence derived from over hundredstudieswith thousands of subjects to
support the claim thatexercise isrelated to a relief in symptoms of depression and
anxiety.” Obviously, more research is needed to determine if this overall relationship is
“causal,” and there is also a need to examine further some of the variables that are believed
to moderate the overall relationship.

For many of the other variables related to mental health, the initial meta-analyses have shown
evidence that is promising. Compared to the area of depression and anxiety, however, there is either
a need for more research on these topics or more guantitative reviews of the expansive research that
already exists. For example, the relatively new research into the influence of exercise on positive
mood statesis in need of more research studies, whereas the area of exercise and self-esteem needs
guantitative reviews of the expansive research literature that already exists. At the present time, it
appears that aerobic exercise enhances physical self-concept and self-esteem, but more research
needs to be done to confirm these initial findings. Exercise is related not only to a relief in
symptoms of depression and anxiety but it also seems to be beneficial in enhancing seff-esteem,
producing more restful sleep, and helping people recover more quickly from psychosocial
stressors. None of these relationships is the result of a single study. They are based on mog, if not
all, of the available research in the English language at the time the meta-analytic review was
published. The overall positive patterns of the meta-analytic findings for these variables lends
greater confidence that exercise has an important role to play in promoting sound mental health.
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